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TEACHERS' ESTIMATES OF THE QUALITY OF 
SPECIMENS OF HANDWRITING 

It is the purpose of this number of the Record to provide 
teachers with means of making their "marks" or estimates or 
measurements of handwriting more accurate and more useful. 
Definite experiments will be described and the materials for 
them furnished, so that any teacher who follows the directions 
given may learn how good (or bad) a judge of handwriting he 
now is, and may, whether good or bad, improve his judgment 
in this respect. 

A specimen of handwriting should be judged both quanti- 
tatively and qualitatively — both as to the speed with which 
it was produced and its quality. The speed with which it was 
produced is measurable, of course, by the number of letters 
written per unit of time. A test of handwriting should ordi- 
narily be made by having the pupil write some material that 
he knows perfectly, such as a well-learned poem or the series 
"one, two, three, four, five, six, seven, etc.," or the series "Mon- 
day, Tuesday, Wednesday, etc.," repeated as required. Four 
minutes is a suitable time. For tests of the ease of production 
longer periods should be used, though it should be noted that 
long-continued writing by hand very rarely is required by 
modern industry, business or professional work. For a measure 
of the total efficiency of a pupil at handwriting, the speed and 
the ease of production should be combined with the quality of 
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the product produced. We are here to be concerned, however, 
only with the quaUty of the product irrespective of the rate 
at which it was written or the strain of writing it. 

For estimating the progress a pupil has made, or for com- 
paring facts about him with similar facts about other pupils, 
the conditions under which he produces the product would 
need to be known. The specimen of Fig. 1, for example, would 
be an extraordinarily excellent achievement for an eight-year- 
old child writing eighty letters a minute in a very bad Hght, 
with a pen that he was not used to, and would be a very inferior 
achievement for a twelve-year-old child writing slowly under 
excellent conditions. Inference about a pupil from a specimen 
of handwriting may involve many such considerations. With 
all such conditions of age, grade, illumination, health, zeal, etc., 
etc., we shall here have nothing to do. We are not now meas- 
uring pupils, but simply certain products — specimens of hand- 
writing — for their quality alone, regardless of the conditions 
of their production. For that purpose we do not even have to 
know whether a specimen of writing was made by a man or a 
dog, with hand or with foot, at a rate of two or two hundred 
letters per minute, with a pen or with a stick. 

Problem I 

For a teacher to discover just how accurate his present unaided 
judgment of the quality of handwriting is. 

In order to enable a teacher to discover how good or bad 
his present judgment of handwriting is I have arranged the 
following experiment. 

Call a practically perfect specimen of handwriting 99, and a 
handwriting of which no single letter can be read (like Fig. 2, 
page 4) zero. Examine the fifty specimens 5, 8, 9, 11, 22, 25, 

256 (after page 8), and give each the grade 

between 0 and 99 that you think it deserves without consulting 
anything in the way of aids. Enter these grades on Record 
Sheet A after p. 4 (which may be cut out to be so used) or on 
a copy of it, in the column headed "value assigned by unaided 
judgment." When all fifty have been so graded and entered, 
turn to Table I, page 11, and enter on your record sheet the 






Fig. 2. Representing zero merit in handwriting. Zero merit is arbitrarily defined as that of a handwriting, recognizable as 

such, but yet not legible at all and possessing no beauty. 
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RECORD SHEET A 



RECORD SHEET A 



FOR USE WITH PROBLEMS I, II, AND III 



Specimen's 
Identification 
Number 



Value (0-99) 

by unaided 
judgment 



Minus Plus 

differences: differences: 

Estimate Estimate 

too low too high 



Value (4.0 to IS O) 
assigned by the 

aid of the 
Thomdike Scale 



Difference between 
value assigned in 
Column S and 
true value 

Minus Plus 

differences: differences: 

Estimate Estimate 

too low too high 



5 
8 
9 
11 
22 



25 
27 
29 
33 
34 



36 
37 
39 
41 
46 



50 
53 
57 
119 
134 



201 
202 
203 
206 
207 



208 
209 
211 
212 
213 



214 
215 
216 
221 
222. 

223 
225 
226 
227 
229 



230_ 
234 
242 
244 
245 



247 
249 
250 
255 
256 



Sum of minus differences 
Sum of plus differences 
Total sum of differences 



Sum of minus differences, Column 6- 
Sum of plus differences. Column 6- 
Total sum of differences. Column 6— 



RECORD SHEET B 



RECORD SHEET B 



aid of the 
scale before 
special practice 



Differences 
between value 
of Column 2 



Differences, Minus and plus, from True Values 



201_ 
202_ 
203_ 
206_ 
207__ 

208_ 
209_ 
211_ 
212_ 
213_ 

214_ 
215_ 
216_ 
215_ 
216_ 
221_ 
222_ 

223_ 
225_ 
226_ 
227_ 
229_ 

230_ 
234a. 
242_ 
244_ 
245_ 



247 

249 

250 

255 

256 

Arithmetical 
sum of 
diSerences 
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differences between your grade and the true grades there as- 
signed, using a minus sign when your grade is below the true 
grade, and a plus sign when your grade is above the true grade. 
Add the amounts of the minus differences. Add the amounts 
of the plus differences. Add the two sums so obtained, regard- 
less of signs (i.e., 124.13 minus diffs. and 162.26 plus diffs. are 
to give 386.39, not 38.13). 

If your final total sum is under 150, you already have excel- 
lent standards of quality in handwriting and are very accurate 
in their use. If your total sum of divergences from the true 
value is from 150 to 199, you have good standards and are 
accurate in using them. The higher your sum of differences 
is above 200, the more you need either some scale of systematized 
standards of quality to judge handwritings by, or practice in 
using such a scale, or both. 

Problem II 

For a teacher to see to what extent the use of a scale or system 
of standards improves his judgment of the quality of handwriting. 

Examine the Scale for Handwriting found in Supplement B. 
This scale is a series of specimens improving steadily in quality 
from 4 up to 18. Take specimen 5, of specimens 5, 8, 9, 11, 

256 (after page 8) , and decide upon the num- . 

ber of the scale between 4 and 18 which seems to you to be 
nearest to specimen 5 in quality. Pay no attention to any' 
notions you may have about the speed at which it was written, 
the ease with which it was written or the age or training of the 
one who wrote it. Simply grade specimen 5 itself by giving 
it the value 4, 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, up to 18.0 which you 
think best represents its quality. Enter the value that you 
assign to specimen 5 in the fourth column of Record Sheet A. 
Judge specimens 8, 9, 11, 22, 25, etc., just as you did Specimen 
5, and enter each value in column 4 of Record Sheet A as soon 
as you decide upon it. 

When all fifty estimates are entered, multiply each of them 
by 5.5, entering the products in column 5 of Record Sheet A. 
This multiplication can be done very rapidly with the use of 
Table II, on page 12. Then find the differences between these 



6 



Teachers College Record 



[284 



values of column 5 and the true values for the specimens given 
on page 11, and enter these in column 6. Find the sum of the 
minus differences, the sum of the plus differences and the total 
sum (regardless of signs). 

The decrease of these sums for column 6 below those for 
column 3 measures the advantage got by using the scale, and 
by consequently improving one's inadequate standards of the 
different degrees of merit from 0 to 99. 

Problem III 

To compare one's accuracy in using the Scale with that of com- 
petent teachers in general. 

Copy the entries of column 4 of Record Sheet A in column 2 
of Record Sheet B (under the heading "Value (0 to 18) assigned 
by the aid of the Thorndike Scale before special practice"). 
Find the differences between these values and the true values 
given on page 11. Enter these differences in column 3 of 
Record Sheet B. These differences arc, it will be noted, the 
same as those of column 6 of Record Sheet A would be if divided 
by 5.5. That is, we have now changed to a scale of 0 to 18, 
instead of one of 0 to 99. All the further estimates of quality 
will be made in terms of this 0-18 scale. It is in almost every 
way preferable, and would have been used hitherto except for 
the unfortunate custom of calling a perfect product 100. This 
custom of marking within an artificial range of 0 to 100 is in 
almost every respect inferior to the custom of marking from 0 
up in steps of some intelligible and objectively definable unit. 
The unit of the Thorndike Scale is one-tenth of the difference 
between the worst and the best writing found in a thousand 
pupils of grades 4 to 8. 

Add the plus differences of column 3 of Record Sheet B. 
Add the minus differences. Add the two sums, regardless of 
signs. Divide by 50. The result is the average error made in 
estimating a sample, unity being one step of the scale (which 
is approximately one-tenth of the difference between the worst 
and best writing found among 1,000 children of grades 4 to 8). 

Individuals differ in their precision in using the scale. On 
the average a competent teacher who is without training in 
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the use of the scale will make an error of nine-tenths of a step 
in judging a sample But some such teachers will make an 
average error of only a little over seven-tenths of a step, while 
others will make errors nearly twice as large. With practice 
the judgments of all will become more precise, but those who 
were most accurate at the start will as a rule retain their rela- 
tive superiority. 

I show the facts in detail for thirty-six teachers in Table III. 
In Table III, Median Error means the amount of error that a 
competent teacher will not exceed in half of her judgments. 
Average error means the average amount of error made. All 
the facts are for ratings of about 110 specimens without pre- 
vious experience with the scale.' 

If one makes an average error of .9, then his judgment is 
about equal to that of the general run of competent teachers. 
.7, .8, .9, 1.0, 1.1, 1.2 and 1.3 may be called, as results before 
special training with the scale, excellent, very good, good, 
upper ordinary, lower ordinary, poor, and very poor. 

Problem IV 

To improve one's precision in estimating the quality of speci- 
mens of handwriting. 

To improve the accuracy of our estimates of the quality of 
handwriting, we may use this same series of fifty specimens, 
(5, 8, 9, 11, 22 256) whose true values are known.' 

These are to be used in this case as follows: Cut them out, 
write on the back of each its true value as given in the table 
on page 11. Take a specimen, examine it with the scale in 
view, and assign to it the value (to the first decimal, e.g., 4, 
4.1, 4.2, 4.3, 4.4, etc., up to 18.0) which in your judgment it 
deserves. Then turn it over, note its true value, and enter on 

' For the sake of the scientific reader I may add that for individuals 1 
to 20 in order the Mean Square Errors were 1.21, 1.17, 1.20, 1.405, 1.37 
1.16, 1.15, 1.15, 1.27, 1.17, 1.505, 1.32, 1.39, 1.20, 1.02, 1.27, 1.03, 1.11, and 
1.36. These have not been computed for the other sixteen individuals. 

' A separate set of these on loose sheets for convenience, with a record 
sheet for results and a copy of the scale itself, may be obtained by sending 
15 cents in stamps to the Bureau of Publications, Teachers College, New 
York. Ten such sets, with record sheets and scales, will be sent upon re- 
ceipt of one dollar, and sets in quantities of 50 or more, at the rate of $8.00 
per hundred, carriage extra. 
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the Record Sheet B, in the column marked Differences Minus 
or Plus from True Values: First Round of Practice, the amount 
by which your estimate of its value differed from its true value. 
Use, — , if you rated it too low, +, if you rated it too high. 
Thus suppose that you rated Specimen 11 as 15.5. Its true 
value is 14.0 and you would enter +1.5 on the record sheet. 

Do the same with each specimen of the fifty until the column 
of the record sheet is filled. In the first round take the speci- 
mens in the order 5, 8, 9, 11, 22, 25, 27, etc. Add your errors 
for the first ten, the second ten, and so on, regardless of thetr 
signs (i.e., +.4, — .2, — .5 and +1.3 are to give a sum of 2.4, 
not 1.0) and fill the appropriate blanks, for entry on the scor- 
ing sheet. 

Then repeat the grading of the entire fifty, but this time 
(and in all further practice) taking them in a random order, 
so as not to be influenced by the entries previously made on 
the record sheet. Enter each error as before, using the col- 
umn for the Second Round of Practice. Find as before the 
sum of your errors for the fifty (regardless of signs). Unless 
you were at the start highly skilled in judging handwriting, 
you will find a notable improvement (i.e., reduction in the 
average error) of the first round over the preliminary ratings 
of column 2 (Record Sheet B), of the second round over the 
first round, and of the last twenty of the first round over the 
first twenty. 

Practice may be continued for a third, fourth, and fifth round 
or until the true values of some of the specimens come to be 
remembered. After that point, of course, any reduction in 
errors would be a mixture of improved judgment and special 
memories about these particular specimens. 

Problem V 

To measure the effect of the practice in judging the fifty speci- 
mens (5, 8, 9, 11, etc.) upon ability to estimate specimens of dif- 
ferent size and of different style. 

To make the experiment of Problem IV still more instruc- 
tive a teacher may measure his ability with another set of 
specimens of a different sort before and after the practice just 



SUPPLEMENT A 

Fifty Specimens of Handwriting 
(5, 8, 9, 11, 22, 25. . . .256; 



MJui out a. Ri^yy^aJLC aoj^.O^aii^ 



tfnx caA^La,c|^ ^M^d. olino^ ctou^vn. 





-thry->nxr-ru ^txyl^^jruxi T^J^^Z^ vriXcr lU/CUt ■ 



■<i'^^opp^^^^ o'mjt-u <s^lp{ ;t-^,£,i^ ^ -^a-crf; 

D luurv UvL oxxjullMiXxj cLnjuuuxL rrua/VL 
Attpfxixi LujAthj unto- WoJULtrnM ooAAixi^ 
ctmxL luicL crui:. cx ArmoJiL oayixl. ^xA/n. lyxi/n/ - 



■ COyvXAyCU^ ^CXyf-TjyL ^l^uzJ/pL^ CrLct^CO f^ym^oj^ 









of yyyCAMj, aynA, iruyLAynjiAi lip^. cyrocL ajriz. 
to- 




^i-w.^^ /iA^t_^,.x.,aX^ -•--^^=^Xc:^nc^^ 




.A^^A^^ ^^^i-^/i^i.-n^ .Jt^^^C^^^^^ O'-xi^ C£i.4^ - 
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described. I have provided two such sets — one a set of forty 
specimens of very small writing (72, 73, 74, etc.), the other a 
Dt of forty specimens of writing by children and adults mostly 
after the style of the Palmer System (501, 504, 506, etc.). 
These should be examined and rated by the scale (to a first 
decimal) just as directed on page 7, and the ratings entered 
in the appropriate places on the Record Sheets C and D af- 
ter p. 12. The reader will not find the true values for any of 
these eighty specimens, as they have not been so standardized 
as yet. He will therefore enter his estimate itself, not the 
difference between it and the true value. If he will then send 
the scoring sheet with these ratings to me (E. L. Thorndike, 
Teachers College, Columbia University, New York), I will later 
return this scoring sheet with the true ratings attached. He 
can thus measure the effect of the training in judging vertical 
and slant writings of ordinary size in improving his judgment 
of small-sized writing and writing of the Palmer style, by com- 
paring the sums of differences before and after the special 
practice with the 5, 8, 9, 22 series. 

Problem VI 

The number of measures of handwriting necessary to get a 
sufficiently accurate measure of the quality of writing of an indi- 
vidual and of a class. 

The facts given in Table III on page 13 show that a single 
teacher's judgment of a specimen of handwriting will on the aver- 
age place it .9 of a step away from its true value. It is also the 
case that the true value of a single specimen of a pupil's hand- 
writing will not exactly tally with the true value of his average 
writing (say, the value of the specimens produced on ten suc- 
cessive days). To measure the quality of his handwriting 
precisely, there should be at least four specimens produced on 
four different days, each being judged by a different teacher or 
other competent person. The average of four such estimates 
will place pupils with few exceptions within two thirds of a 
step of their true place on the scale. For almost every purpose 
for which measurements of the quality of handwriting are 
needed in schools, civil service examinations, tests of fitness 
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for clerical work and the like, this degree of precision will be 
sufficient. 

When it is desired to compare one class with another, or a 
class at one time with the sarne class later, very much greater 
precision can be attained. The average for a class of 36 when 
measured as directed in the previous paragraph will with few 
exceptions be within one-ninth of a step of the true average 
for the class. Indeed, if the 144 specimens are divided at ran- 
dom into four groups, and each of the four teachers judges 
only one group, the average result will be precise enough for 
almost any purpose for which measurements of the ability of 
a class as a whole are made in schools. 

In any case the measurements made with the scale, even 
by teachers untrained in its use, will be more precise than the 
marks now commonly given. If the teachers are given, say, 
three hours of practice in the use of the scale, there will be a 
further gain in precision. 



SUPPLEMENT B 

Thorndike Scale for Handwriting of Children 
in grades 5 to 8 



SCALE A 

A SCALE FOR HANDWRITING OF CHILDREN IN GRADES 5 TO 8 

The unit of the scale equals approximately one-tenth of the differenee between the best and worst of the 
formal writings of 1,000 ehildren in grades 5-8. The differenees 16-15, 15-14, 14-13, ete., represent 
equal fractions of the combined mental seale of merit from 23 to 55 competent judges. 

Quality 18. Sample 125 

aAxtumjcL tA/oA, tAji- AAAJt^ ayrvcL -^xiZt o-^ tAjb tidjUi 
atiAyoy:JyioTh o-^ tAe. /mxma, conaxL AMyn, ujixm. 

Quality 17. Sample 141 

3 'him, Ihjj zo.'oJji&iJAj- djoAAnd- ^-rXljumoyvy, 



Quality 16. Samples 32 and 84 




Quality 15. Samples 47 and 90 



Quality 14. Samples 54 and 19 



Quality 13. Samples 55, 24 and 26 



Quality 13. Sample 4 
Quality 12. Sample 30 

Xo<^b&^ ^tyytir <5-/«yiA£^ CcWMM^o cun^JiZ-icL i)^ eu 
a/yuLAAt^ (^oam-O^ciAj cvturv-uiy OtMrt-'-^ c>Ct'Vl^^o ytAo c&uyi^ 



SCALE A (Conlinued) 
Quality 12. Samples 7 and 52 



Oiiality II. Samples 23 and 45 




Quality 11. Sample 106 



Quality 10. Sample 17 



Quality 9. Samples 31, 21 and 28 

(T^tC ituMjf cr-yx'ti^ OUA^- ^IXIkA^ l^l>a-<? Aj^''^-^ 



Quality 8. Samples 14 and 48 



V>X/SViJJ_cL- qJUttt^^ cXsvtTrx^ TSkj- cLrLUVJfijLjbj^, gf?^ 



Quality 7. Sample 126 



Ouality 6. Sample 12 



Quality 5. Sample 6 



Quality 4. Sample 121 
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TABLE I 

True Value of Specimens 5, 8, 9, 11 256 



On Scale of On Scale of On Scale of On Scale of 





0-18 


0-99 




0-18 


0-99 


s 


11 7 


64 


208 


8 5 


47 


8 


12 8 


70 


209 


6 8 


37 


9 


13 2 


73 


211 


7 2 


40 


11 


14 0 


77 


212 


10 5 


58 


22 


8.3 


46 


213 


12.6 


69 


25 


12 7 


70 


214 


11 5 


63 


27 


15 5 


85 


215 


15 5 


85 


29 


IS 4 


85 


216 


15 7 


86 


33 


15 8 


87 


221 


10 2 


56 


34 


9.2 


51 


222 . . 


8.8 


48 


36 


11 5 


63 


223 


9 5 


52 


37 


16 4 


90 


225 


6 8 


37 


39 


15 3 


84 


226 


7 8 


43 


41 


10 6 


58 


227 


8 5 


47 


46 


12.4 


68 


229 


5.8 


32 


50 , , 


12.2 


67 


230 


13.5 


74 


53 


13.5 


74 


234 


17.5 


96 


57 


15.2 


84 


242 


12.5 


69 


119 


5.5 


30 


244 


14.8 


81 


134 


15.2 


84 


245 


8.8 


48 


201 


9.2 


51 


247 


13.8 


76 


202 


8.8 


48 


249 , , 


12.3 


68 


203 


13.5 


74 


250 , 


14.7 


81 


206 


13.7 


75 


255 


14.6 


80 


207 


9.8 


54 


256 , , 


14.2 


78 
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TABLE II 
Products of 3.0, 3.1, 3.2, 3.3, etc., by 5.5 



O . V 


i u 


.50 


6.0 


33 


.00 


9.0 


1 

X 


17 


.05 


I 


33 


.55 


1 


0 


17 


.60 


2 


34 


10 


2 


o 


18 


'. 15 


3 


34 


55 


3 


4. 


1 8 


70 


4 


35 


.20 


4 


c 

o 


1Q 

ly 


.25 


5 


35 


75 


s 


u 


10 


80 


5 


36 


.30 




7 
/ 


90 
^\J 


. J.? 


7 


36 


.85 


7 


Q 
O 


9(1 


00 


g 


37 


40 


8 


9 


21 


.45 


9 


37! 


!95 


9 


X n 

rr . V 


99 


.00 


7.0 


38 


.50 


10.0 


1 

1 


99 


. OJ 




39, 


OS 


1 


9 


i^o 


10 


2 


39 


,60 


2 


■2 
O 


LJ 


fi'i 
. \JD 


3 


40 


15 


3 


>1 
Tt 


94. 


90 


4 


40, 


.70 


4 


c 


24 


.75 


5 


41 


25 


5 


u 


9^ 


. o\j 


5 


41 


80 




7 


9S 


.85 


7 


42 


[35 


7 


fi 
o 


26 


.40 


8 


42 


.90 


8 


9 


26 


'95 


9 


43 


^45 


9 


5.0 


27 


.50 


8.0 


44, 


.00 


11.0 


1 


28, 


.05 


1 


44, 


.55 


1 


2 


28, 


,60 


2 


45, 


.10 


2 


3 


29, 


,15 


3 


45, 


,65 


3 


4 


29, 


,70 


4 


46. 


,20 


4 


5 


30, 


,25 


5 


46, 


,75 


5 


6 


30, 


,80 


6 


47, 


,30 


6 


7 


31. 


,35 


7 


47, 


,85 


7 


8 


31, 


.90 


8 


48, 


,40 


8 


9 


32, 


.45 


9 


48 


.95 


9 



49 


.50 


12 .0 


66.00 


15.0 


82.50 


SO 


.05 


1 


66.55 


1 


83^05 


50 


.60 


2 


67.10 


2 


83.60 


51 


15 


3 


67^65 


3 


84. 15 


51 


!70 


4 


68! 20 


4 


84.70 


52 


'25 


5 


68^75 


5 


85^25 


52 


.80 


5 


69.30 


6 


85.80 


53 


^35 


7 


69*85 


7 


86^35 


53 


90 


8 


70 40 


8 


86 90 


54 


[45 


9 


70! 95 


9 


87 .'45 


55 


.00 


13 .0 


71 .50 


16.0 


88.00 


55, 


iss 


1 


72.05 


1 


88.55 


56 


' 10 


2 


72! 60 


2 


89. 10 


56 


.65 


3 


73 15 


3 


89.65 


57! 


20 


4 


73^70 


4 


90^20 


57 


!75 


5 


74^25 


5 


90.75 


58 


.30 




74! 80 


6 


91.30 


58 


.85 


7 


75 '35 


7 


91.85 


59 


.40 


8 


75! 90 


8 


92.40 


59 


'95 


9 


76^45 


9 


92.95 


60 


.50 


14.0 


77.00 


17.0 


93.50 


61, 


,05 


1 


77.55 


1 


94.05 


61. 


,60 


2 


78.10 


2 


94.60 


62, 


,15 


3 


78.65 


3 


95.15 


62, 


70 


4 


79.20 


4 


95.70 


63, 


,25 


5 


79.75 


5 


96.25 


63, 


,80 


6 


80.30 


6 


96.80 


64 


,35 


7 


80.85 


7 


97.35 


64 


.90 


8 


81.40 


8 


97.90 


65, 


.45 


9 


81.95 


9 


98.45 










18.0 


99.00 



RECORD SHEETS C AND D 



RECORD SHEET C 



RECORD SHEET D 



Specimen's 
Number 


Value assigned by Thorndike Scale 


Specimen's 
Number 


Value assigned by Thomdike Scale 


with 5, 8,'etcf 


with'^5, 8, etc^ 


^ith 5*8, elcf 


withV.'^ll'et'^ 


72 






501 






73 






502 






74 






504 






7!i 






506 








76 






508 






77 






509 






78 






513 






79 






514 






80 






515 






81 






516 






82 






522 






83 






526 






85 






539 






8fi 






542 






87 






543 






88 






545 






89 






547 






91 






548 






92 






549 






93 






554 






94 






557 






95 






579 






9fi 






618 






97 






639 






98 






707 






99 






732 






101 






772 






102 






817 






103 






3120 






104 






3138 






105 






3149 






107 






3151 






108 






3153 






109 






3154 






110 






3155 






111 






3173 






112 






3208 






113 






3210 






114 






3213 






115 






3997a 
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TABLE III 

The Accuracy of Judgment of Handwriting in the Case of Competent 
Teachers Who Had No Previous Experience 
WITH the Use of the Scale 



Median Average Median Average 

Error Error Error Error 

1 75 .91 21 75 .94 

2 75 .88 22 88 .98 

3 75 .94 23 1.25 1.46 

4 1. 1.13 24 75 .86 

5 1. 1.065 25 1. 1.32 

6 75 .88 26 63 .80 

7 75 .87 27 63 .83 

8 63 .84 28 1. 1.29 

9 63 .84 29 1. 1.00 

10 63 .89 30 5 .73 

11 75 .88 31 63 .84 

12 1. 1.21 32 5 .73 

113 63 .87 33 88 .98 

14... 1. 1.10 34 1. 1.00 

15 63 .88 35 75 .83 

16 75 .77 36 63 .82 

17 75 .92 

18 75 .79 

19 75 .86 

20 1. 1.09 



MOWTHWCSTemU 

UNIV-r;-;ry 
Lli>l..^h■^' 



SUPPLEMENT C 

Forty Specimens of Handwriting 
(72, 73, 74, etc. Very small writing) 



-^^^^t^^ C-£}..-H^t-<^^ >n^ev-e^ A^-^.^ £:C^-,,.t,/~^ .jt^^ 

CiivL*A^j- ..^^^^^ .aif* c:tfHj,»^,^**v^^^ 





iJ^j-^ d^n-w^ XiUj^ cLwv<.'A<^. 



iw>.»< -£iJo/ otJ-a, ,a.*ut<»X« Oo^o/, }-t4v«. 'Vt!^ 



Cil.ui^^^ ^^sT^a/ ^^.TT-t.^ i>tiztr>t Zii^ 





^t2^^ "-nnyiruc^ -cu/or^'i^ oto-xA.-^f^ .^../i^ .(^^.o^^ 



(k/vul; hld4_ (Kj±: Oj <Wrulli cil-ria,, Q-^jK^mOAl- 



-^^Uyt<0 0-<aJ^^I^ -'i'l.-i-w^'l^ C-'AA^l^^ ^^ji-jr'^w-t-' 



'^'^^t^C-T^ ^^^^^^^ 

<^ Silvio*;, ^^,WU^ -^^^^^oL. JtJ^!^ 




MtuUC ^CA/ifltj ^j^X<v JWKiiLi: -J^£ueL ^ J-t^i^ 




/T--v-vCL--T-i^ x^tx-^^-x-Z-T-i^TiI/ JL^^^x/nXA/t// '■\.-'i^-\yt(r L/fckyinA/^i^ 



oMf^ k^U/n. 



yqyi/^cpt ..^^^^^yC^ c<j-iyiJUy^ ^cu^^r^ 



CLr o.nx>JUVU3 GXXrun / n o.ii Cjumjct- --f-ixJLci-CrtXL 

JmJii a^d -^^^ ^^^^^ ^^^^ 



KORTHWEaTi- 



SUPPLEMENT D 

Forty Specimens of Handwriting 
504, 506, etc. Writing by children and adults 
mostly after Palmer System) 




rta A eJ^/O.'!) ^ <2--Ki, ^^S^rvtst^, .^J^^^^ JU-^:f^1I^ 









c^Aj/fpT^ Ch^iJuy^ a*a,t^iV(5XA,t'<?^X'%f*'C^tW. - 





Jtl<l ^^^^^^^^ ^^^^—^^ 
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